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(54) [Title of the Invention] Vacuum Evaporation Device 
(57) [Abstract] 

[Object] To provide a vacuum evaporation device without exposing a vacuum vessel to 
the air in maintenance, and exchanging an evaporation crucible, further whose 
downtime is short. 
[Constitution] 

It is characterized by having a preparation chamber 16 which is provided in an 
evaporation chamber 10 through a vacuum shutoff valve 15 and which has a heating 
means 19 to heat an exchange evaporation crucible 13 in a vacuum evaporation device 
in which vacuum evaporation is done by allowing a thin-plate-like material to be 
evaporated to continuously pass through an evaporation chamber 10 containing an 
evaporation crucible. 
[Scope of claims] 

[Claim 1] A vacuum evaporation device characterized by having a preparation 
chamber which is provided in a vacuum vessel through a vacuum shutoff valve and 
which comprises a heating means to heat an exchange evaporation crucible in a vacuum 
evaporation device in which vacuum-evaporation is done by allowing a thin-plate like 
material to be evaporated to continuously pass through a vacuum vessel containing an 
evaporation crucible. 



2 



[Claim 2] The vacuum evaporation device according to claim 1, characterized by 
comprising an extraction chamber which is provided in the vacuum vessel by another 
vacuum shutoff valve and which contains a used crucible. 
[Detailed Description of the Invention] 
[0001] 

[Industrial field of the Invention] The present invention relates to a vacuum evaporation 
device in which vacuum evaporation is done by allowing a thin-plate like material to be 
evaporated to continuously pass through a vacuum vessel containing an evaporation 
crucible. 
[0002] 

[Prior art] A vacuum evaporation device is given as a device for forming a film 
continuously on a thin-plate-like material to be evaporated using an evaporation 
material made of metal. 

[0003] Fig. 3 is an external perspective view showing this kind of conventional vacuum 
evaporation device (manufactured by LEYBOLD (Germany)), and Fig.4 is a schematic 
view showing its major part. 

[0004] In Fig.3 and Fig.4, a vacuum evaporation device comprises an evaporation 
chamber as a vacuum vessel (hereinafter referred to as an evaporation chamber) 1, a 
vacuum pump 2 for evacuating air from the evaporation chamber 1 which is connected 
to the evaporation chamber 1, a fountain roll 4 which is wrapped with a thin-plate-like 
material to be evaporated 3 for forming a film continuously which is disposed in the 
evaporation chamber 1, an evaporation crucible 5 (hereinafter referred to as a crucible), 
which is provided in the evaporation chamber 1 and which contains an evaporation 
material to be a film, an electron gun 6 for forming a film of an evaporation material on 
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a material to be evaporated which is pulled out from the fountain roll 4, which is 
installed in the evaporation chamber 1 and by which is an evaporation material is 
irradiated with electron beam to be evaporated, a wind roll 7 for rolling up the material 
to be evaporated 3 which has been already evaporated, and an exchange chamber of a 
crucible 8 for exchanging a used crucible 5a which is provided in the evaporation 
chamber 1, so that it can be inserted and taken out. 
[0005] 

[Problem to be solved by the invention] However, the conventional vacuum evaporation 
device has the following problems. 

[0006] (1) When a crucible in use is exchanged or done maintenance on due to breakage 
or defect, the evaporation chamber needs to be exposed to the air. Therefore, when a 
device dimensions becomes large, a long time at re-evacuation air i.e. at rest is required. 
[0007] (2) In case that a material of a crucible is ceramic or graphite, and it is put in the 
evaporation chamber directly, it takes a long time to evacuate gas because a new 
crucible absorbs much gas. 

[0008] (3) In the case that a new crucible is heated outside an evaporation chamber to 
evacuate gas, it absorbs gas in the air before it is introduced in the evaporation chamber 
after evacuating gas. 

[0009] (4) Since there aren't a heating means for heating a crucible or a device for 
supplying an evaporation material in the exchange chamber of crucible, it is not 
possible to evacuate gas or to melt it at the first step. 

[0010] An object of the invention is to solve the problems and to provide a vacuum 
evaporation device which dose not need to expose a vacuum vessel to the air in the 
maintenance or exchanging an evaporation crucible, and further whose downtime is 
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short. 
[0011] 

[Means to solve the problem] 

To accomplish the purpose, according to the present invention there is provided a 
preparation chamber which is provided in a vacuum vessel through a vacuum shutoff 
valve and which has a heating means to heat an exchange evaporation crucible in a 
vacuum evaporation device in which vacuum-evaporation is done by allowing a 
thin-plate like material to be evaporated to continuously pass through a vacuum vessel 
containing an evaporation crucible. 

[0012] In addition, a vacuum evaporation device of the present invention is provided in 
a vacuum vessel through a vacuum shutoff valve and is provided with an extraction 
chamber for containing a used crucible. 
[0013] 

[Operation] According to the above structure, since a preparation chamber is provided 
through a vacuum shutoff valve in a vacuum vessel, vacuum of the vacuum vessel is 
maintained even if the preparation chamber is exposed to the air. Also, it is possible to 
evacuate gas of a crucible for exchange simultaneously during a vacuum evaporation 
process, and it is possible to use a crucible for exchange without making a pause of a 
vacuum evaporation device to evacuate gas because the preparation chamber has a 
heating means. 
[0014] 

[Embodiment] Hereinafter, an embodiment is explained with reference to the attached 
drawings. 

[0015] Fig.l is a plane schematic view showing a major part in an embodiment of a 
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vacuum evaporation device. 

[0016] In the same figure, the vacuum evaporation device includes an evaporation 
chamber 10 as a vacuum vessel, a vacuum pump 11 for evacuating air from the 
evaporation chamber 10 which is connected to this evaporation chamber 10, a 
thin-plate-like material to be evaporated 12 for forming a film that passes through the 
evaporation chamber 10 continuously, an exchange crucible 13 which is provided in the 
evaporation chamber 10 and contains an evaporation material to form a film on this 
thin-plate-like material to be evaporated 12, an electron gun 14 which is installed in the 
evaporation chamber 10 and by which an evaporation material is irradiated with 
electron beam to be evaporated to form a film of an evaporation material on the 
thin-plate-like material to be evaporated 12, a vacuum shutoff valve 15 which is put at a 
side of the evaporation chamber 10, and can open or shut off the evaporation chamber 
15, a preparation chamber 16 which is installed in this vacuum shutoff valve 15 and 
which contains the crucible 13 for exchange and a used crucible 13 a, a vacuum pump 17 
which is connected to the preparation chamber 16 and evacuate air from the preparation 
chamber 16, a material supply device 18 which is provided in the preparation chamber 
16 and supplies an evaporation material into the exchange crucible 13, and a heating 
means 19 which is provided in the preparation chamber 16 and heats the exchange 
crucible 13. 

[0017] In the preparation chamber 16, an inserting door to introduce the exchange 
crucible 13 and a extract door to take out the used crucible 13a are provided ( both are 
not shown), generally these inserting door and taking door are closed. 
[0018] A vacuum shutoff valve 15 blocks between the evaporation chamber 10 and the 
preparation chamber 16 during vacuum evaporation operations, or in inserting the 
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exchange crucible 13 in a preparation chamber 16, taking out the used crucible 13a from 
the preparation chamber 16, heating an exchange crucible 13 to evacuate gas, and opens 
between the evaporation chamber 10 and the preparation chamber 16 in transferring the 
exchange crucible 13 from the preparation chamber 16 into the evaporation chamber 10, 
or transferring a used crucible 13a from the evaporation chamber 10 into the preparation 
chamber 16. 

[0019] Transferring of each crucible 13, 13a between the evaporation chamber 10 and 

the preparation chamber 16 is performed by an unshown transfer mechanism. 

[0020] As to a material to be evaporated 12, a film, a tape or the like made of thin steel 

plate, a metal or a resin is used to be supplied into the evaporation chamber 16 

continuously. 

[0021] Here, the reason why evacuating gas of the exchange crucible 13 is performed is 
explained. 

[0022] For example, in the case of using Al(aluminum) as an evaporation material, 
when a melting point of Al is about 660 °C, and an evaporating temperature is about 
1500 °C, a temperature of 1000 °C or more is preferable for evacuating gas from the 
crucible 13. Therefore, when evacuating gas of the crucible 13, if an evaporation 
material is contained in the crucible 13, this evaporation material is melted and thus the 
impurities like water is mixed there into. To remove the impurities, evacuating gas is 
performed by heating the empty crucible 13. 
[0023] Next, operation of embodiments is described. 

[0024] In the case that a crucible in use 13b is exchanged or repaired, it is necessary to 
insert the exchange crucible 13 in the preparation chamber 16 with a vacuum shutoff 
valve 15 shut off, and to evacuate gas in advance by heating this crucible 13 with a 
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heating means at the same time as vacuuming it with a vacuum pump 17. An 
evaporation material which is required for melting it at the first stage is supplied from a 
material supply device into the exchange crucible 13 which has been already evacuated 
gas. After supplying an evaporation material to the exchange crucible 13, the 
exchange crucible 13 is transferred from the preparation chamber 16 to the evaporation 
chamber 10 in the direction of an arrow at the same time as that a vacuum shutoff valve 
15 is opened and a used crucible 13a is transferred from the evaporation chamber 10 to 
the preparation chamber 16 in the direction of an arrow. After transferring both 
crucibles 13, 13a, a vacuum shutoff valve 15 is blocked and an evaporation process is 
performed while transporting continuously a material to be evaporated 12 at the same 
time as operating a vacuum pump 11 and the electron gun 14 and the like. 
[0025] The preparation chamber 16 is provided through the vacuum shutoff valve 15 in 
the evaporation chamber 10. Therefore, even if the preparation chamber 16 is exposed 
to the air and the exchange crucible 13 is introduced or the used crucible 13a is taken 
out, the vacuum state in the evaporation chamber 10 is maintained. In addition, it is 
possible to evacuate gas of the exchange crucible 13 at the same time during a vacuum 
evaporation operation since the preparation chamber 16 includes a heating means 19. 
It is possible to use the exchange crucible 13 in the evaporation chamber 10 in a short 
time without making a pause to evacuate gas from a vacuum evaporation device as a 
conventional one. 

[0026] Fig.2 is a plan schematic view showing another embodiment of a vacuum 
evaporation device of the present invention. 

[0027] In the above-mentioned figure, the difference from the embodiment shown in 
Fig.l is that a extraction chamber 23 which includes a used crucible 22 is provided by a 
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vacuum shutoff valve 2 in an evaporation chamber 20. 

[0028] When exchanging a crucible 22a in use in this vacuum evaporation device, a 
crucible for exchange 22b is inserted in a preparation chamber 25 with a vacuum shutoff 
valve 24 blocked, and evacuating gas of a crucible for exchange 22b is performed by 
operating a heating means 27 at the same time as vacuuming by operating a vacuum 
pump 26. Thus, a required amount of evaporation material is supplied in a crucible 
22b in which evacuating gas is finished from a material supply device 28. After that a 
vacuum shutoff valve 21 is opened and a used crucible 22 is transferred in the direction 
of an arrow from the evaporation chamber 20 to the extraction chamber 23, the used 
crucible 22 is transferred to the extraction chamber 23, then the vacuum shutoff valve 
21 is blocked and a exchange crucible 22b is transferred in the direction of an arrow 
from the preparation chamber 25 to the evaporation chamber 20 with opened a vacuum 
shutoff valve. After the exchange crucible 22b is transferred into the evaporation 
chamber 20, an evaporation process is started by operating a vacuum pump 29 and an 
electron gun 30 and the like. At this time, evacuating gas in the extraction chamber 23 
is performed by operating a vacuum pump 3 1 . 

[0029] According to the present embodiment as mentioned above, since the preparation 
chamber 16 is provided in the evaporation chamber 10 through the vacuum shutoff 
valve 15, the vacuum state in the evaporation chamber 10 is maintained even if the 
preparation chamber 16 is exposed to the air. In addition, it is possible to evacuate gas 
of the exchange crucible 13 during a vacuum evaporation operation at the same time 
since the preparation chamber 16 includes a heating means 19. It is also possible to 
use the exchange crucible 13 in the evaporation chamber 10 without making a pause to 
evacuate gas from a vacuum evaporation device as a conventional one. 
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[0030] Note that the present embodiment, one is explained using a crucible but it is not 
limited to this, a liner may be also used. In addition, a supply device which supplies 
an evaporation material may be provided in an evaporation chamber. 
[0031] 

[Effect of the invention] Thus, after all the present invention offers the following great 
advantages. 

[0032] (1) The time for exchanging a crucible can be drastically reduced. 
[0033] (2) It becomes unnecessary to expose an evaporation chamber to the air for 
exchanging a crucible or maintenance, and the wasted time to evacuate gas can be cut. 
[0034] (3) Since a preparation chamber includes a heating means, evacuating gas of a 
crucible can be performed before exchanging. 

[0035] (4) Introducing an evaporation material in after heating a crucible can prevent 
impurities from being mixed in an evaporation material due to produced gas. 

[Brief Description of Drawings] 

[Fig.l] a plane schematic view showing a major part of one embodiment of a vacuum 
evaporation device according to the present invention. 

[Fig.2] a plane schematic view of a vacuum evaporation device in another embodiment 
of the present invention. 

[Fig.3] an external perspective view of a conventional vacuum evaporation device. 
[Fig.4] a schematic view showing a major part of a vacuum evaporation device shown 
in Fig.3. 

[Explanation of references] 
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10, 20 evaporation chamber 
11, 1 7, 26, 29, 3 1 vacuum pump 

12 material to be evaporated 
13,22b exchange crucible 

13 a, 22 used crucible 

1 3b, 22a crucible in use 

14, 30 electron gun 

1 5 , 2 1 , 24 vacuum shutoff valve 
16 preparation chamber 
18,28 material supply device 
19, 27 heating means 

23 extraction chamber 
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